
REMARKS 

Applicants have amended their claims in order to further clarify various 
aspects of the present invention. That is, the independent claims in the 
application, claims 1, 8, 18, 26-30, 37 and 43, have been amended to specify that 
the second plasma treatment is performed at a (second) location different from a 
space (first location) where the etching is performed, with the first and second 
locations being capable of being in communication with each other through an 
atmosphere having a pressure reduced from atmospheric pressure. 

Moreover, Applicants are adding new claims 44-65 to the application. 
These new claims recite either that the pressure reduced from atmospheric 
pressure, through which the second location is capable of being in 
communication with the first location, is a vacuum; or that the second location is 
cut off from the first location during treatment by the second plasma, and at 
other times than during treatment by the second plasma the first and second 
locations are in communication through the reduced pressure atmosphere. 

In connection with amendments to previously considered claims, and 
adding of the new claims, note, for example, the paragraph bridging pages 11- 
13, as well as the description on pages 32-43, for example, of Applicants 1 
specification. 
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Entry of the present amendments, and examination of the above-identified 
application in due course, are respectfully requested. 

Attached hereto is a marked- up version of the changes made to the claims 
by the current Amendment. This marked-up version is on the attached pages, the 
first page of which is captioned " VERSION WITH MARKINGS TO SHOW 
CHANGES MADE ". 

To the extent necessary, Applicants petition for an extension of time under 
37 CFR § 1.136. Please charge any shortage in fees due in connection with the 
filing of this paper, including extension of time fees, to the Deposit Account No. 
01-2135 (Case No. 503.28546CV9) and please credit any excess fees to such 
Deposit Account. 



1300 North Seventeenth Street 
Suite 1800 

Arlington, VA 22209 
Tel.: 703-312-6600 
Fax.: 703-312-6666 

WIS/slk 



Respectfully submitted, 




William I. Solomon ^ 
Registration No. 28,565 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE CLAIMS 

Please amend the claims presently in the application as follows: 

$1 1. (Amended) A method of processing a semiconductor sample, 
— i^t5omprising the steps of: 

(i) etching the sample by means of a first plasma formed in a gas 
atmosphere, wherein said sample comprises a semiconductor substrate and 
overlying said semiconductor substrate a layer which is subjected to the etching 
of step (i), said layer being a laminate of at least two films overlying the 
semiconductor substrate, the at least two films comprising different metals of 
different ionization tendencies, said etching including etching of each of the at 
least two films, residual corrosive compounds being left on the sample after said 
etching; 

(ii) after step (i), treating the sample by means of a second plasma 
to remove said residual corrosive compounds formed in step (i) and to remove a 
resist mask, said second plasma being formed in an oxygen gas atmosphere 
which is different from the gas atmosphere in which the first plasma is formed^ 
the treating by means of the second plasma being performed in a location which 
is different from a space where the etching is performed, and wherein a sample is 
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capable of being transferred from said space to said location through an 
atmosphere having a pressure reduced from atmospheric pressure ; 

(iii) contacting a surface of said sample etched in step (i) and 
treated in step (ii) with at least one liquid; and 

(iv) after step (iii), drying the sample. 

6. (Amended) A method of processing a semiconductor sample, 
comprising the steps of: 

(i) etching the sample, comprising a laminate of at least two films 
overlying a semiconductor substrate, the at least two films comprising different 
metals of different ionization tendencies, through a resist mask formed on said 
sample, by means of a first plasma formed in a gas atmosphere, said etching 
including etching of the at least two films, residual corrosive compounds from 
the etching being left on the sample after etching; 

(ii) after step (i), transferring the sample to a location for a second 
plasma, and then treating the sample by means of the second plasma to remove 
said residual corrosive compounds formed in step (i) and to remove said resist 
mask, said second plasma being formed in an oxygen gas atmosphere which is 
different from the gas atmosphere in which the first plasma is formed, wherein 
step (i), and the transferring and treating of step (ii), are performed in a vacuum,, 
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wherein said location for the second plasma is different from a space where the 
etching is performed, and wherein said location is capable of being in 
communication with said space through an atmosphere having a pressure 
reduced from atmospheric pressure ; and 

(iii) contacting a surface of said sample etched in step (i) and treated in 
step (ii) with at least one liquid, said contacting being performed after said 
treating the sample by means of the second plasma so as to avoid corrosion of 
the sample due to said residual corrosive compounds remaining on the sample 
after said step (ii). 

8. (Amended) A method of processing a semiconductor sample 
having a laminate comprising at least two films of at least two different metals of 
different ionization tendencies overlying a semiconductor substrate, comprising 
the steps of: 

(i) etching said semiconductor sample, including said at least 
two films, using a resist mask, by means of a first plasma formed in a first gas 
with first processing conditions, residual corrosive compounds being left on the 
sample after the etching, 

(ii) after step (i), ashing the sample by means of a second plasma 
to remove at least the resist mask and said residual corrosive compounds formed 
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in step (i), said second plasma being formed in a second gas and with second 
processing conditions , said ashing being carried out at a second location 
different from a first location where said etching is carried out, said first and 
second locations being capable of being in communication with each other 
through an atmosphere having a pressure reduced from atmospheric pressure , 

(iii) contacting a surface of said sample etched in step (i) and ashed 
in step (ii) with at least one liquid which effects at least one of (a) removal of 
said residual corrosive compounds formed in step (i) which were not removed in 
step (ii) and (b) passivation of said surface etched in step (i) and ashed in step 
(ii), and 

(iv) after step (iii), drying the sample. 

1 8. (Amended) A method of processing a semiconductor sample 
having a laminate, said laminate comprising at least two films having at least two 
different metals of different ionization tendencies, overlying a semiconductor 
substrate, comprising the steps of: 

(i) etching said semiconductor sample having the laminate 
comprising at least two films of at least two different metals of different 
ionization tendencies, wherein said at least two metals are selected from the 
group consisting of Al, Cu, and refractory metals, alloys of at least one of Al, 
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Cu, and refractory metals, alloys of at least one of Al, Cu and refractory metals 
and also containing silicon, silicides of refractory metals, TiN and TiW, by using 
a resist mask, by means of a first plasma formed in a first gas with first 
processing conditions, each of the at least two films of the laminate being etched 
during said etching, residual corrosive compounds being left on the sample after 
said etching, 

(ii) after step (i), ashing the semiconductor sample by means of a 
second plasma to remove at least the resist mask and said residual corrosive 
compounds formed in step (i), said second plasma being formed in a second gas 
and with second processing conditions , said ashing being carried out at a second 
location different from a first location where said etching is carried out, said first 
and second locations being capable of being in communication with each other 
through an atmosphere having a pressure reduced from atmospheric pressure , 

(iii) contacting a surface of said sample etched in step (i) and ashed 
in step (ii) with at least one liquid which effects at least one of (a) removal of 
said residual corrosive compounds formed in step (i) which were not removed in 
step (ii) and (b) passivation of said surface etched in step (i) and ashed in step 
(ii), and 

(iv) after step (iii), drying the sample. 
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26. (Amended) A method of processing a semiconductor sample 
having a laminate of at least two layers overlying a semiconductor substrate and 
a resist mask formed on said laminate, said at least two layers respectively being 
made of different materials from each other and having different ionization 
tendencies from each other, comprising the steps of: 

(i) etching each of said at least two layers of said laminate through said 
resist mask, by means of a first plasma, so as to form an etched sample having an 
etched shape which corresponds to a pattern of said resist mask, residual 
corrosive compounds from the etching being left on the etched sample; 

(ii) after step (i), treating the etched sample by means of a second 
plasma, to remove said residual corrosive compounds formed in step (i) and to 
remove said resist mask , said treating being carried out at a second location 
different from a first location where said etching is carried out, said first and 
second locations being capable of being in communication with each other 
through an atmosphere having a pressure reduced from atmospheric pressure ; 
and 

(iii) contacting a surface of said semiconductor sample etched in step (i) 
and treated in step (ii) with at least one liquid to remove said residual corrosive 
compounds which were not removed in step (ii). 
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27. (Amended) A method of processing a semiconductor sample 
having a laminate of at least two layers overlying a semiconductor substrate and 
a resist mask formed on said laminate, said at least two layers respectively being 
made of different materials from each other and having different ionization 
tendencies from each other, comprising the steps of: 

(i) etching each of said at least two layers of said laminate through said 
resist mask, by means of a first plasma, so as to form an etched sample having an 
etched shape which corresponds to a pattern of said resist mask, residual 
corrosive compounds from the etching being left on the etched sample; 

(ii) after step (i), treating the etched sample by means of a second 
plasma, to remove said residual corrosive compounds formed in step (i) and to 
remove said resist mask , said treating being carried out at a second location 
different from a first location where said etching is carried out, said first and 
second locations being capable of being in communication with each other 
through an atmosphere having a pressure reduced from atmospheric pressure ; 

(iii) contacting a surface of said semiconductor sample etched in step (i) 
and treated in step (ii) with at least one liquid, to remove said residual corrosive 
compounds which were not removed in step (ii); and 

(iv) after step (iii), drying the semiconductor sample. 



28. (Amended) A method of processing a sample having a laminate of 
at least two layers on a substrate and a resist mask formed on said laminate, said 
laminates including at least a first layer and a second layer, the first layer being 
made of a material selected from the group consisting of TiW, TiN and W, and 
the second layer being made of an Al alloy, comprising the steps of: 

(i) etching each of said first layer and said second layer through said 
resist mask, by a first plasma formed in a first vacuum chamber, so as to form an 
etched sample having an etched shape which corresponds to a pattern of said 
resist mask, residual corrosive compounds from the etching being left on the 
etched sample; 

(ii) after step (i), treating the etched sample by a second plasma formed 
in a second vacuum chamber, to remove said residual corrosive compounds 
formed in step (i) and to remove said resist mask , said treating being carried out 
at a second location different from a first location where said etching is carried 
out, said first and second locations being capable of being in communication 
with each other through an atmosphere having a pressure reduced from 
atmospheric pressure ; and 

(iii) contacting a surface of said sample etched in step (i) and treated in 
step (ii) with at least one liquid, to remove said residual corrosive compounds 
which were not removed in step (ii). 
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29. (Amended) A method of processing a sample having a laminate of 
at least two layers on a substrate and a resist mask formed on said laminate, said 
laminate including at least a first layer and a second layer, the first layer being 
made of a material selected from the group consisting of TiW, TiN and W, and 
the second layer being made of an Al alloy, comprising the steps of: 

(i) etching each of said first layer and said second layer through said 
resist mask, by a first plasma formed in a first vacuum chamber, so as to form an 
etched sample having an etched shape which corresponds to a pattern of said 
resist mask, residual corrosive compounds from the etching being left on the 
etched sample; 

(ii) after step (i), treating the etched sample by a second plasma formed in 
a second vacuum chamber, to remove said residual corrosive compounds formed 
in step (i) and to remove said resist mask , said treating being carried out at a 
second location different from a first location where said etching is carried out, 
said first and second locations being capable of being in communication with 
each other through an atmosphere having a pressure reduced from atmospheric 
pressure ; 

(iii) contacting a surface of said sample etched in step (i) and treated in 
step (ii) with at least one liquid, to remove said residual corrosive compounds 
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which were not removed in step (ii); and 

(iv) after step (iii), drying said sample. 

30. (Amended) A method of processing a sample that includes a 
laminated member having a laminate of at least two films overlying a substrate, 
the at least two films comprising different metals of different ionization 
tendencies in different films of the at least two films, comprising the steps of: 

(i) etching the sample through a resist mask formed on said laminated 
member in a first processing chamber by means of a first gas plasma so as to 
etch each of the at least two films comprising different metals of different 
ionization tendencies, residual corrosive compounds being left on the sample 
after said etching; 

(ii) treating the sample in a second processing chamber by means of a 
second gas plasma, to remove said resist mask and said residual corrosive 
compounds which are adhered to a side wall of said laminate, including the 
different metals of different ionization tendencies, formed in said step (i) , said 
treating being carried out at a second location different from a first location 
where said etching is carried out, said first and second locations being capable of 
being in communication with each other through an atmosphere having a 
pressure reduced from atmospheric pressure ; and 



(iii) contacting a surface of the sample exposed by said step (i) and 
treated in said step (ii) with at least one liquid, to remove a remainder of said 
residual corrosive compounds which were adhered to said side wall of said 
laminate and were not removed in said step (ii). 

37. A method of processing a sample, comprising the steps of: 

(i) etching a sample, having a laminated member including a laminate 
of an Al alloy film and a high melting point metal film overlying a substrate, 
through a resist mask, using a gas plasma for said etching, said etching including 
etching said Al alloy film and said high melting point metal film of the laminated 
member, residual corrosive compounds being left on the sample after said 
etching; 

(ii) after said step (i), treating the etched sample by means of a post- 
treatment gas plasma different from said gas plasma for etching in said step (i), 
to remove said resist mask and said residual corrosive compounds which are 
adhered to a side wall of said laminated member , said treating being carried out 
at a second location different from a first location where said etching is carried 
out, said first and second locations being capable of being in communication 
with each other through an atmosphere having a pressure reduced from 
atmospheric pressure : 
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(iii) rinsing the sample treated in said step (ii), to remove said residual 
corrosive compounds which were adhered to said side wall of said laminated 
member and were not removed in said step (ii); and 

(iv) drying the sample rinsed in said step (iii). 



43. (Amended) A method of processing a sample having laminated 
layers on a substrate and a resist mask formed on said laminated layers, said 
laminated layers respectively being formed of different metals, said different 
metals respectively being (1) TiW, TiN or W and (2) an Al alloy, comprising the 
steps of: 

(i) etching said sample through said resist mask, by a first plasma formed 
in a first vacuum chamber, said etching including etching of each of said 
laminated layers, residual corrosive materials being left on the sample after the 
etching; 

(ii) after step (i), treating the sample by a second plasma in a second 
vacuum chamber, to remove said residual corrosive compounds formed in step 
(i) and to remove said resist mas k , said treating being carried out at a second 
location different from a first location where said etching is carried out, said first 
and second locations being capable of being in communication with each other 
through an atmosphere having a pressure reduced from atmospheric pressure ; 
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(iii) contacting a surface of said sample etched in step (i) and treated in 
step (ii) with at least one liquid, to remove a remainder of said residual corrosive 
compounds which were not removed in step (ii); and 

(iv) after step (iii) drying said sample. 
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